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Payload mass 

The proportion of payload mass (scientific instruments and may include transmitters, batteries etc.) to 
vehicle mass. 
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TPS 

Beryllium 
(fore) 
Phenolic 
asbestos (aft) 

.3 cm (fore) 

Fore: 3 
ejected. 

Aft: ablating 




Material 

designation 

Thickness 

Ablating? 

Ejected? 

Resin mat. 
Matrix mat. 

Resin dens. 

Matrix 

dens. 

Total 

material 

density 

Aero/thermal 

oO W 0 

it 

c 'e 

o 

| 


-350 W/cm 2 
(.2-4 n) 
implying 
~650 total 

1 .046 atm 

Trim L/D 
(specify 
trim a) 

Ballistic 

coeff. 

Stagnation 

heating 

rate 

Integrated 
heat load 

Radiative 
heat flux 

PH stag, 
pressure 

Geometry 

66° sphere- 
cone 

.935 m 
.805 m 
.702 m 

"a "e Is 

N N 
lt) — r- 
CO CO CN 

86.5 kg 



Shape 

Nose 
radius 
(3 parts) 

Base area 

Vehicle 

mass 

TPS mass 
fraction, 
inc. insul. 

Payload 

mass 

Trajectory 

-14.7° 


1 1 .35 km/s 

10.0 km/s 

Ballistic 


Entry angle 

Inertial entry 
velocity 

Relative entry 
velocity 

Velocity at 
peak heat 

Control 

method 

Center of 

Gravity, 

XJD 
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TPS 

Avco 

5026-39 

HC 

See note 

No 

Epoxy- 
novolac 
Quartz fiber 
+phenolic 
microballoon 

"a w 

'oo a 

"ob 

NO M 

4 8 

cs <n 

Ablator: 
544.6 kg/m 3 

Material 

designation 

Thickness 

Ablating? 

Ejected? 

Resin mat. 
Matrix mat. 

Resin dens. 

Matrix 

density 

total 

material 

density 

Aero/thermal 

V 

L !j 

ON <N 

d s v 


186 W/cm 2 
at peak 

r e 

_o 

i 

NO 

K 

000 

0.85 atm 

Trim LID 
( specify 
trim a) 

Ballistic 

coejf. 

Stagnation 

heating 

rate 

Integrated 
heat load 

Radiative 
heat flux 

PH stag, 
pressure 

Geometry 

Capsule: 
33° cone 

4.69 m, 

3 m 

effective 

"a 

<N 

O 

<N 


13.7% 

None 

Shape 

Nose 

radius 

Base area 

Vehicle 

mass 

TPS mass 
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Trajectory 
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No control: 
Rolled 
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Entry angle 
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velocity 

Relative entry 
velocity 

Velocity at 
peak heat 

Control 
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Center of 
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Relative entry 
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heating 
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PH stag, 
pressure 

Geometry 

Capsule: 
33° cone 
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13.7% 
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Shape 
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area 
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mass 
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Trajectory 
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TPS 

Carbon- 

phenolic 

1.2 cm at 
stagnation point 
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89.8% Carbon 
2.8% Hydrogen 
6.9% Oxygen 
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Ejected? 

Resin mat. 
Matrix mat. 
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Geometry 
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cone angle 
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fraction , 
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0.40 
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Inertial entry 
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TPS 

Carbon- 

phenolic 

1.60 cm at 
stagnation point 

C/3 C/3 

O O 

>- 5 h 

89.8% Carbon 
2.8% Hydrogen 
6.9% Oxygen 


M 

O 

Material 

designation 

Thickness 

Ablating? 

Ejected? 

Resin mat. 
Matrix mat. 

Resin dens. 

Matrix 

density 

Total 

material 

density 

Aero/thermal 

0 

"So 

M 

OO 

OO 

C B 

0 

0 

0 

At stag. pt. 

1 2,400 J/cm 2 

C B 

0 

5 

0 

9 

<N 

5.30 atm 

Trim L/D 
(specify 
trim a) 

Ballistic 

coeff. 

Stagnation 

heating 

rate 

Integrated 
heat load 

Radiative 
heat flux 

PH stag, 
pressure 

Geometry 

Blunt-nosed, 
45° half- 
cone angle 

0.36 m 

1.59 nr 

316.48 kg 

Forebody: 

8.83% 

Aft cover: 
1.52% 

Science 
instr. 
29.15 kg 
(9.2%) 

Shape 

Nose 

radius 

Base area 

Vehicle 

mass 

TPS mass 
fraction, 
inc. insul. 

Payload 

mass 

Trajectory 

-32.4° at 
200 km 

1 1.54 km/s 

Same 

10.50 km/s 

Ballistic 

0 

''t 

0 

Entry angle 

Inertial entry 
velocity 

Relative entry 
velocity 

Velocity at 
peak heat 

Control 

method 

Center of 

Gravity, 

Xcc/D 
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Fore: Aleastr- 
asil tiles. 

Aft: Norcoat 
622-50FI 
(See note) 

Norcoat: 
19mm 
Aleastrasil 
40-65 mm 

Yes, but low 



Norcoat: 0.47 

Aleastrasil: 

1.65 

Material 

designation 

Thickness 

Ablating? 

Ejected? 

Resin mat. 

Matrix 

mat. 

Resin dens. 

Matrix 

density 

Total 

material 

density 

Aero/thermal 

?s 
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'£b 

M 

CO 

? 

Max recorded 
temp, was 
950-1050°C 

Designed for 
17,700 J/cm 2 

Max design 
110W/cm 2 

.22 atm 

Trim UD 
( specify 
trim a) 

Ballistic 

coeff. 

Stagnation 

heating 

rate 

Integrated 
heat load 

Radiative 
heat flux 

PH stag, 
pressure 

Geometry 

Apollo-like 

capsule, 

33° cone 

3.36 m 

6.15 m 2 

2715 kg 
(inc. 1017 
kg front 
heat shield) 

23% (626 
kg TPS) 

No payload 

Shape 

Nose 

radius 

Base area 

Vehicle 

mass 

TPS mass 
fraction, 
inc. insul. 

Payload 

mass 

Trajectory 
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<N 

8.01 km/s 

7.54 km/s 


RCS: 

7 thrusters 

.256 

Entry angle 

Inertial entry 
velocity 

Relative entry 
velocity 

Velocity at 
peak heat 

Control 

method 
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Gravity, 

x cg /d 
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TPS 

Carbon- 

phenolic 

1 4.6 cm at 
stagnation 

Yes 

Yes 

Phenolic 

Carbon 
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Material 

designation 

Thickness 

Ablating? 

Ejected? 

Resin mat. 
Matrix mat. 

Resin dens. 

Matrix 

density 

Total 

material 

density 

Aero/thermal 
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W/cm 2 

(with 

ablation) 

7.3 atm 

Trim LID 
( specify 
trim a) 

Ballistic 

coeff. 

(at entry ) 

Stagnation 

heating 

rate 

Integrated 
heat load 

Radiative 
heat flux 
( stag point) 

Peak Heat 

stag. 

pressure 

Geometry 

Blunt- 

nosed, 

44.86° 

half-cone 

angle 

.222 m 

1.26 m 2 

At entry: 
335 kg 

Forebody: 

45.4% 

Afterbody: 

5% 

Science 

8.3% 

Shape 

Nose 

radius 

(initial) 

Base area 
(at entry) 

Vehicle 

mass 

TPS mass 
fraction, 
inc. insul. 

Payload 

mass 

Trajectory 

Inertial: 
-6.64°, 
Rel: -8.5°, 
@ 450 km 

59.92 km/s 

47.37 km/s 

39.0 km/s 

Ballistic 

.344? 
see note 

Entry angle 

Inertial entry 
velocity 

Relative entry 
velocity 

Velocity at 
peak heat 
(relative) 

Control 

method 

Center of 

Gravity, 

X ca /D 
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Fore: AQ60 
Aft: Prosial 

17.4 mm at 
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18.2 mm on 
flank 
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Silica fiber 
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60° sphere- 
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Relative 
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Velocity at 
peak heat 
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method 

Center of 
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TPS 

CFRP with 
SPA, and a 
fiber ceramic 
cover (see note) 

Front: 3 cm 
Back: 2 cm 

S o 
Z 



Virg. Ablator: 
550 kg/m 3 

Material 

designation 

Thickness 

Ablating? 

Ejected? 

Resin mat. 

Matrix 

mat. 

Resin dens. 

Matrix 

density 

Total 

material 

density 

Aero /thermal 

© 

J3 

'5b 

M 

C4 

Peak: 

120 W/cm 2 

N e 
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cf 


.178 atm 

Trim LID 
( specify 
trim a) 

Ballistic 

coeff. 

Stagnation 

heating 

rate 

Integrated 
heat load 

Radiative 
heat flux 

PH stag, 
pressure 

Geometry 

Spherical 
1 m 

diameter 

.5 m 

V 

m 

oo 

154 kg 

VO 

CO 


Shape 

Nose 

radius 

Base area 

Vehicle 

mass 

TPS mass 
fraction, 
inc. insul. 

Payload 

mass 

Trajectory 

Retative: 

-2.51° 

Separation 
velocity: 
7.3 km/s 

7.6 km/s 
@ 120 km 

6.51 km/s 

Ballistic 

.4584, 

(y: -.0002 
z: .0002) 

Entry angle 

Inertial entry 
velocity 

Relative entry 
Velocity 

Velocity at 
peak heat 

Control 

method 

Center of 
Gravity, 

Xca/D 


TPS 

S LA-56 IV 

(SLA-561S- 

backshell) 

1.9 cm 

Ablating 

Resin 


256.45 kg/m 3 

Material 

designation 

Thickness 
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Ejected? 

Resin mat. 
Matrix mat. 

Resin dens. 

Matrix 

density 

Total 

material 

density 

Aero/thermal 

Ballistic 
(0° average) 

At peak heat 
flux: 

62.3 kg/m 2 
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heating 
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Integrated 
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Radiative 
heat flux 

PH stag, 
pressure 

Geometry 

70° sphere- 
cone 

0.66 m 

r £ 

»o 

At entry: 
585.3 kg 

6.2% fore 
body; 2% 
back shell 
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radius 

Base area 

Vehicle 

mass 

TPS mass 
fraction, 
inc. insul. 

Payload 

mass 

Trajectory 

Inertial 

-14.06° 

7.26 km/s 

7.48 km/s 

Relative: 
6.61 km/s 

Ballistic 

<N 

Entry angle 

Inertial entry 
velocity 

Relative entry 
velocity 

Velocity at 
peak heat 

Control 

method 

Center of 

Gravity, 

X C JD 
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